The adenylate energy charge of developing Myxococcus xanthus cells was measured. The energy charge of vegetative cells (0.81) does not change significantly during the course of fruiting body formation. Furthermore, myxospores, which are resistant, resting cells present in the fruiting body, have a relatively high energy charge (0.73).
Attempts to investigate the factors that regulate fruiting body formation in myxobacteria have been hampered by the fact that fruiting body formation is a set of several processes that are interrelated and overlapping. The morphological events that occur within a developing population of Myxococcus xanthus have been partially characterized (12, 18) . There is an initial period of cell growth during which the cells divide and begin to swarm over the surface of the agar. After this period of growth, cells migrate toward focal centers and form aggregates that are destined to become mature fruiting bodies. Developmental lysis is concomitant with aggregation and occurs throughout the time required for maturation of fruiting bodies (19) . As maturation proceeds, the process of lysis slows, and a fraction of the remaining cells differentiate into myxospores, within the fruiting bodies.
Little is khown about the biochemical events that occur at the cellular level during fruiting body formation, although a description of these events would seem to be a prerequisite for understanding the regulation of M. xanthus development. Recently, however, studies have been initiated that are directed toward the description of fruiting body development in M. xanthus in terms of physiological and biosynthetic events (10, 11, 14, 17, 20 Minneapolis, 1979) . The data in Table 1 suggest that throughout development the energy charge remains high, comparable to that of vegetative cells. This is in contrast to endospore formation in B. subtilis, where energy charge and intracellular ATP levels decrease from the onset of sporulation (9) . In dormant spores of B. megaterium, free nucleotides are present at a concentration similar to that in vegetative cells, although the ATP level is less than 1% that of vegetative cells; the adenylate energy charge of dormant spores is approximately 0.1, compared to 0.8 to 0.9 in vegetative cells of B. megaterium (16) .
Thus, it appears that a high adenylate energy charge is maintained at all stages of the M. xanthus life cycle, including exponential-phase vegetative growth, glycerol-induced sporulation, germination of glycerol-induced myxospores (8), development offruiting bodies, and fruiting body myxospores (above data). A high energy charge is generally associated with an actively metabolizing cell. Therefore, it is of note that fruiting body myxospores maintain a high energy charge even though they have no detectable endogenous respiration (6); glycerol-induced myxospores, with an endogenous respiration rate 20% that of vegetative M. xanthus cells, also maintain an energy charge characteristic of vegetative cells. These observations raise doubts conon July 6, 2017 by guest http://jb.asm.org/ Downloaded from VOL. 142, 1980 cerning the importance of the adenylate energy charge as an indicator of the metabolic state of a cell. Several limitations of the usefulness of the energy charge concept have been discussed by Knowles (13) .
Measurements of the intracellular concentration of ATP during fruiting body development (B. A. Smith and M. Dworkin, manuscript submitted) have shown that the levels of ATP do not change significantly. Thus, the total adenine nucleotide pool, as well as the adenylate energy charge, remains relatively constant. It is interesting to note that the high energy charge found in fruiting body myxospores, like that found in glycerol-induced myxospores, is in dramatic contrast to Bacillus endospores.
